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1. 
This invention relates to links, and more part. 

ticularly, "to a special ink which may be scribédi 
or stamped on plastics generally and especially." 
on those having a Waxy Surface. The ink is like 
wise-applicable for-use-in printing-generally ion 
paper, cardboard, and other ink receptive sur 
faces. This applicatión is a continuation-in 
part of mycopending application S. N. 105,051, 
filed July 15, 1949, now U. S. Patent No. 2,618,574. 

prepared in accord with the process, described ini 
U.S. Patent 2,398,803 of J.R. Myles et al. issued, 
April 23, 1946 while the chlorosulfonated poly 
mers may be prepared in accord with the process 
described in McAlevy et al. U.S. Patent 2,416,060. 
issued February 18, 1947. Other suitable proc 
esses may be used for preparing the chlorinated 
or chlorosulfonated hydrocarbon polymers from 
ethylene polymers, polyisobutylene, hydrogenated 

The plastic industry with its variety of intri- 10 rubber; butadiene homopolymers or its copoly 
cate: shapes of bars; rods, sheets, molded articles 
and the like, hassbeenini'need for some time of a 
suitable ink for printing, scribing,...stamping or 
otherwise ... applying: monograms, trade-marks, 

mers with styrene or copolymers with the acry 
late esters. While the preferred inks of the in 
vention are prepared from the chlorinated and 
chlorosulfbnated hydrocarbon polymers and es 

and other-indicia on these-materials: This need-?pecially from such polymers of ethylene, inks cani: 
is particularly urgent in the marking of plastic' 
materials of the more wax-like polymers' such as 
those produced from the polymers of ethylene, .. 
from the chlorinated and chlorosulfonated poly 

other:plastic materials having similar "surface 
characteristics.... Due to... the ... wax-like. Smooth 
surface of these plastics, ordinaryinkSafe wholly 
unsuitable for permanently...marking-or-applying 
pictorial or other: designs directly on them. 25 

Ah."object of the presentiaWeation-is-to-pfo 
vide an ink particularly useful for marking the 
surface of smooth plastic materials. Another ob 
ject of the invention is to provide an ink for gen 

likewise, be:prepared from the polymers and in 
terpolymers" of ethylene used alone or "incon- . 
junction with the chlorinated-or-chlorosulfonated: 
polymers described above. Mixtures of these. 

mers...thereof...from polyisobutylene-and-from 20 modified-or-unmodified-polymers may likewise be: 
used. 
The ink-contains, in addition-to-the aforesaid: 

polymers and/or modified polymers, a pigment. 
and if a black-indicia is desired, preferably lamp: 
black is incorporated in the composition of the : 
ink, although other blacks such as “cobalt black, 
or aniline black may be substituted for lamp 
black. If a colored indicia is desired any appro 
priate colored pigment; or: dye may be alterna 

eral use having new and improved properties. 30%tively employed. In addition to the pigment, a 
still another object is to provide writing, roto 
gravure, intaglio, printing or lithographic inks 
which, contain as one-of-their principalingredi 
ents:a polymer.or.interpolymer of ethylene:or 

mineral bonding agent and/or filler, is in...some 
instances advantageously added and more par 
tieularly: one having a good covering power such, 
as titanium oxide or a less opaque filler and pig-i- 

chlorinated or, chlorosulfonated product thereof: $.35 ment such as:'white-lead or calcium sulfate: 
Other objects and advantages, of the invertition. 
Wilhereinafter appear. 
The above and other objects are accomplished: 

in accord with the invertions by the preparation: 

The irik may be made in the form of a solution: 
of the modified polyner in a suitable solvent, the." 
affc5unt Ofssolvent being regulated to give the de-. 
sired: consistency. Alternatively the ink maybe 2 

of an ink containing a hydrocarbon polyner'Or 40 prepared in the form of an emulsion of the poly 
interpolymer, or one that has been chlorinated: i. 
or chlorosulfonated, and more respecially such is 
modified polymers or interpolymers of ethylenes; 
These inks may bet:preparedigenerally by the 

mer, or modified polymer in Water or other Satist' 
factory: non-solvent of the modifled::polymer." 
Inks in the form of: pastes and semi-solids may 
likewise...bes formed by, increasing:the ratio of 

usual methods of preparingrinks compositions--45 polymer to-solvent, 2. 
such, for example, as by compounding one-of-the 
aforesaid polymers with a pigment and/or dryer 
and/or solvent, the compounding being accom 
plished by preparing a homogeneous composition" 

It has been found Siri accord with the inven: 
tion that, while the: above; described: inks may 
be used: on printingspaper, cardboard: and other: 
ink receptive surfaces: and will.iremain; after 'dry'. 

or suspension by solution, grinding, milling 50 ing, well3 attachedito such "surfaces; the sinks, dog 
and/or other suitable means. - --- r 

Modified polymer containing-inks with unusual. 
properties particularly for printing, scribing; 
stamping or otherwise."marking-waxy?surfaces? 

nótadhere to the wax-like surfaces, such as those 
made of the solid:polymers of ethylene,"as firmly "; 
as sist: desired... If subjected to rough handling. 
whe?e cthe inked surface is: rubbed vigorously it... 

are prepared from chlorinated hydrocarbon poly 55 will occasionally smear and/or:rub offii. For ext 
mers orchlorosulfonated hydrocarbon polymers. 
The schiorinated hydrocarbon polymers may be." 

ample, if:{Scotch"tape is pressed on the inkedi 
surfaces: and sther grenoved the tapezewilliScarry, 
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the ink with it. The inks can be firmly fixed to 
Such surfaces by heating the inked plastic Sur 
face beyond the drying stage to a temperature 
between above 50° C. and a temperature just be 
low the melting point of the surface being coat 
ed. For fixing these inks to a waxy surface the 
ink, after printing, is first dried in any suitable 
manner by a blast of warm air, for example, Or 
by simply drying at room temperatures. After 
drying, the inked Surface is heated to a tempera 
ture sufficient to fix the ink to the plastic Sur 
face being printed. Such a temperature ranges 
between 50° C. to 110° C. or higher and is con 
tinued for at least 10 minutes at the lower tem 
perature. For fixing a chlorinated polymer of 
ethylene ink to a surface of a polymer of ethylene, 
for example, temperatures above about 60° C. are 
preferred. When the temperature is above 100 
C. preferably only the printed surface is so heat 
ed and only for a sufficient period of time to fix 
the ink to the surface. The drying and fixing of 

5 
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4 
room temperatures. The dried ink, in both in 
stances, had good adhesion to the polymer of 
ethylene and good resistance to Smearing. 

Eacample. 2.-A 40% emulsion containing 80 
parts by Weight of a chlorosulfonated polymer 
of ethylene and 20 parts by weight of Synvaren 
631, a liquid phenolic resin, was diluted with 
Water to a Solids content of about 20% and pig 
mented by the addition of about 40 parts by 
weight of titanium dioxide. This ink was print 
ed on a film of ethylene polymer with a rubber 
stamp and as soon as the impressions were made 
the film was placed in a 65° C. oven and baked 
for 15 minutes. The resulting print had good 
adhesion to the polymer of ethylene and good re 
Sistance to Smearing. 
Table I illustrates further modifications of the 

invention and shows several types of plastic films 
and paper printed with inks prepared Substan 
tially in accord with the process of Examples 1 
and 2. 

Table I 

Solvent Coloring SE Substrate Temp. 

B 3 
2 c) g Eg g Resin . s k --> 4 e e? 

5 : E E 55 3 : 5 A E ele; 2 
S. c) < cx r A s E O2.É. A fe 2 H s c O) A. 5 e a SE 
E E B s s A. S s is a 29 c 1-3 d ort s s as c s 

- r C) o st & 5 ; Si S S is 

Percent Percent Percent Percent Percent Percent Percent Percent Percent 
X X---------- XX 
X X--------- XX 
X X---------- X ---- 
X X---------- X --- 
X X---------- X ---- 
X X-------------- X 
X X X X X X. 
X X---------. X - 
X X---------- X ---- 
X X---------- X ---- B-10%---------------------- X X--------|--| X | X 

B-25%.--DHAP-12%. X X---------- X---- 
B-25%--DHAP-12%- X X- X 
B-12%--DHAP-6%. X X -- X - 
B-5%--Vistanex-5%-- X X---------- X ---- B-16%--Phenolic Resin 
4%------------------------ 20 ---------------------------------------- i0 --------------------- X X------- X 

A= chlorinated polythene, 30% chlorine. 
B = chlorosulfonated polythene, 27.7% Cl, 1.5% S. 
DHAP = dihydro abietyl phthalate-a commercial product obtained from Hercules Powder Co. 
Vistanex=polyisobutylene, Imol. wit. = 60,000. 
Phenolic resins Synwaren 631, liquid phenolic resin. 

the ink may be carried out in separate Operations 
or in a single operation, it being necessary, how 
ever, to heat the inked surface as stated beyond 
the merely dried state. These inks may be used 
for printing the solid polymers of ethylene in 
sheet or other form to give a printed design that 
when fixed will resist pulling off masking tape, 
finger nail scratching and rigid bending tests. 
The inks are particularly useful When used in this 
manner for screen and rotogravure printing On 
the solid polymers of ethylene. 
The examples which follow illustrate embodi 

ments of the invention in which parts are by 
weight unless otherwise Stated. 

Eacample 1.- Titanium oxide pigment to the ex 
tent of about 5 parts by weight was blended by 
stirring into 50 parts of a 10% solution of a chlo 
rinated polymer of ethylene in toluene. This 
viscous mass when then placed on a porous stamp 
pad and with a rubber stamp the surface of a 
film of ethylene polymer was marked. As Soon 
as impressions were made the film was placed in 
an oven at a temperature of 65° C. and baked 
for one-half an hour. A film of ethylene poly 

55 

60 

65 

In addition to the solvents described in the ex 
amples and in the foregoing table other solvents 
may be used, such, for example, as carbon tetra 
chloride, the halogenated hydrocarbons general 
ly, Such, for example, as trichlorethylene, per 
chlorethylene, as well as such solvents as benzene, 
Xylene, Cyclohexane and isopropyl acetate. 
The degree of chlorination of the chlorinated 

hydrocarbon or of the chlorosulfonated hydro 
carbon has a marked influence on the solubility 
of the modified hydrocarbon. When used with 
certain solvents best results are realized when the 
present chlorine content of the modified ethylene 
polymer is that of Table II. 

Table II 

Solvent Percent, C 

Carbon tetrachloride------------------- 30-50. Cyclohexane--------------------------- 20-30. 
Cyclohexanone.------------------------ 20-75. 
Isopropyl acetate- 40-50. 
Methyl ethyl ketone -- 40-50. 
Xylene-------------------------------- 20-50, 60-70 (poor solubil 

ity at 50-60% Cl). 
mer was likewise printed and allowed to dry at 75 - - - 
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The amount of solvent employed is determined, 
inter alia, by the particular ink that is to be 
manufactured. For the preparation of a print 
ing, stamping or intaglio type ink a high con 
sistency is demanded in order that the ink may 
remain sufficiently fuid to adhere to the roller 
or pad, on the one hand, and be readily trans 
ferred by stamp, platen or other surface to the 
article being marked. Usually for such purposes 
from 2 to 8% solvent by weight is sufficient, which 
solvent is incorporated by solution in the modi 
fied polymer, with or without heating. On the 
other hand, if a. Writing fluid is to be prepared 
the concentration of the Solvent may be increased 
up to 25 or 85% by weight. 

Drying temperatures for the ink, after its ap 
plication, will be determined in accord with the 
particular type and variety of ink compositions 
employed but generally a temperature between 
50 and 90° C. Will be ample to dry the ink quickly 
and to a tackless and resistant surface in a 
matter of 30 minutes or less. While drying is 
important to speed up printing operations it is 
very essential, to insure the permanence of the 
indicia, that the ink be also fixed when it has 
been applied to wax-like surfaces such as ethyl 
ene polymer surfaces. One manner of drying 
and/or fixing the ink to a Waxy plastic Surface 
which has been printed by the above described 
inks is to pass the printed surface over or be 
tween rolls heated to a temperature that will 
dry and/or fix the ink to the surface of the poly 
mer. The temperature of the rolls are governed 
by the speed with which they rotate and by the 
length of time the printed film is in contact with 
the heated rolls. For the printing of the poly 
mers of ethylene, roll temperatures between 50 
and 120° C. are generally employed. In no in 
stance should the printed film, however, be in 
contact with the heated surface for a period of 
time that will result in permanent distortion of 
the film due to excessive heating. Other methods 
of fixing may be used such as ironing, radiant 
heating, hot non-solvent bath and the like. 

If a pigment is used to provide the color or to 
give a black ink it may be ground into the poly 
mer before or after the latter has been put in 
Solution although it is preferable to add the pig 
ment and effect a homogeneous mixture of it with 
the modified polymer prior to solution. The 
amount of pigment incorporated into the ink 
composition will in each instance be governed, 
by and large, by the type of pigment used and 
the intensity of color desired in the finished inkS. 
In place of a pigment the well known ink colors 
may be incorporated and When Such colors are 
employed a mutual solvent for the modified poly 
mer and the color will facilitate incorporation, 
Alippa galls or the other black coloring materials 
described above may be used to provide black and 
blue-black inks while the colored inks may be 
provided by incorporating organic dyes or in 
organic metal salts of the desired color into the 
ink composition. 
Any suitable method may be used for the 

preparation of emulsions of chlorinated or chloro 
Sulfonated polymers of ethylene. This method 
may be used. Two hundred parts of the chloro 
sulfonated polymer of ethylene is dissolved in 
250 parts of toluene and the Solution added with 
thorough mixing in a Fred Waring Blendor to 
an aqueous Solution of 210 parts of water con 
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taining 6 parts of polyvinyl alcohol, 3 parts of 
Tween, a non-ionic dispersing agent consisting 
of a polyethylene glycol derivative of a hydro 
genated rosin ester. After the emulsion has been 
formed the toluene is stripped out of the solu 
tion. On a steam bath at a pressure of about 100 
mm. to a Solid content of approximately 40%. 
The rate of drying, viscosity, tack and stringi 

neSS of the ink is controlled, by and large, by the 
choice of Solvent employed, for example cyclo 
hexanone permits higher concentrations of 
chlorosulfonated polymer of ethylene with higher 
viscosity and less tack. Other solubility factors 
are of importance in the practice of the inven 
tion. Benzene, toluene, xylene and the chlorin 
ated hydrocarbons pucker a film of a polymer of 
ethylene when applied directly because of rapid 
penetration. Other less effective solvents, such 
as methyl ethyl ketOne and isopropyl acetate do 
not cause puckering of the ethylene polymer film. 
This effect, probably caused by the rate of dis 
Sipation of the solvent through the polymer of 
ethylene, is a factor that should be considered 
When preparing printing inks where the surface 
of the print is not open to free evaporation or 
at least open only a relatively short period of 
time. The rate of drying by evaporation is of 
course controlled by volatility of the solvent. 
Consequently, the presence of a small amount of 
a, Solvent, such as toluene or carbon tetrachloride, 
greatly increases the amount of the chlorine or 
chloroSulfonated polymer that can be tolerated 
by the less effective solvents and aid in control 
ling the viscosity of the resulting inks. 

I claim: 
1. In a process for printing a solid polymer of 

ethylene with an ink containing in dispersion a 
pigment and a chlorosulfonated polymer of 
ethylene, the steps which comprise printing a 
Solid polymer of ethylene base with an ink con 
taining in dispersion a pigment and a chloro 
Sulfonated polymer of ethylene and thereafter 
heating the surface of the ethylene polymer 
printed with the dispersion of the pigment and 
the chlorosulfonated polymer of ethylene to a 
temperature between above 60° C. and below the 
permanent distortion temperature of the ethyl 
ene polymer. 

2. In a process for printing the surface of a 
Solid polymer of ethylene, the steps which con 
prise impressing an ink on said surface, the ink 
constituting a 40% emulsion containing 80 parts 
by weight of a chlorosulfonated polymer of 
ethylene and 20 parts by weight of a liquid 
phenolic resin which has been diluted With water 
to a solids content of about 20%, the ink being 
pigmented with about 40 parts by weight of 
titanium dioxide and thereafter heating the im 
pressed surface of the ethylene polymer to a 
temperature of about 65° C. until the ink is fixed 
to the Surface. 

ALBERTA. PAVILIC. 
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